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(54) SOLDERING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soldering material provided with an excellent characteristics as the 
soldering material with respect to wettability, fluidity, fillet exfoliation, copper solubility rate, impurity content, 
etc., and substantially not containing lead. 

SOLUTION: The soldering material substantially not containing the lead consists of 88.5-93.5% tin, 3.5-4.5% 
silver, 2.0-6.0% indium, and 0.3-1.0% copper. This soldering material may contain 0.5% at the maximum of an 
anti-oxidant or an additive for retardation of skin forming. This soldering material is in particular useful in a 
process of wave soldering used as the direct alternative for the conventional tin lead soldering material. 
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limm 1 ] 88.5%^693.2%* Tf©«, 3.5Xfr 64.5% 
£Tc7>ffi, 2.0Xa>b6X£TrOM >>OA N &tf0.3Xfrb 
1X£T<7)gafrbfcS, »*ttKIQ*a*(DttA,£:tf 0 

«*o.5wc$t\ 1 a>i*A,£# 0 
[B*a 3 ] mestttt)^ y jutmon&moit 

118*114] 91.3%0g, 4.2X0&, 4.0X00^ 
[R#JS5] 91.39%©«, 4.1X0®, 4.0Xa><r>y 

^a n 0.5x0$, o.oix©y>frafc6 % «g*3i 

im^me ] ttA,€«4»<D«0)MdA«88.5X^&93.2X 
B5IBI^^4 3 ^CDt>J^^3.5X^b4.5X^Tr 

t> ttEi*A,e*t«t»a>-f >>o a©sij^2.ox^66%* 

VX\ Mo, tteaA/^4>Ofla>M^0.3%/r&1.0X 

*>BSaii©38lp»*a*0.5%*T?*<;, a$n6G) 
[BSE 8 J ffiEiSiDftWJ >, Xf*»ja>#£R(Dft; 

<< >i?oi*<Dm*m%Vs mo, mmA,tdm><Dm<D 

[I3#I£ 1 0 ] SJEI*A,^tt*©S(D«^^91.39X 

A©tt£#4X7N 1REI*^£tt*atia>|iJ 
£#0.5XTr, Mo, KrEttA,fc-»©'J>CD*Jd^0.01X 

-c-as^i;:, iga, >r >>oa, so, ai/y>ft>fi^ 

IB*J11 1 ] 88.5%fr693.5X3-Tr(Df8, 3.5Xfrb4. 
5X£T£>ffi, 2.0Xfrb6.0X£T:<ZH >>^7A, 0. 

3Xfr b i .ox* vamfr* fc* s gRttc&feft 
[asm 1 2 ] tt»bWXtt^*>jE«a»a>»iin» 

is*«i 1 tf)£& 0 
[!S*iS 1 3 ] h5E;S*D«5A« »J Xf*&'Jc7>#£jg<z) 

[18*111 4] 91.3%£>ig x 4.2X0)81, 4.0XtfM>v 

!B*m io^a e 

[B*«1 5 J 91.39X018, 4.1X0ffi, 4.0XGM >> 
*A, 0.5X0$, 0.01X<Dy>fr&&ai4A,£# 



sttHf ftzfc^&fts, ifrbi30ur*i 

[B#3i 1 6 J *att£tt*ft*0f*A,£4te<gflr 
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[«woar*ttfB»»] Kettle* 
aicHrsta)*#t\ t\<o^osat*T:i£*ofc 0 

«*K. 6»(D«i:37%a>iat^ettA,>5tttt. Ojl- 
[000 2] 

[0003] tiB£fti*^tt*H&r *%®K&aj& 

its *LU«W«t. fiSUttt, h 
^&tfi§g0^*£^(drossing)£^fc\ i*tUr, a 

gffilC^lt^MiiLT/ (through-plated) 
ft<D®0ltA,rdtt<Of&m (fillet) «^.tf x -y>r 

dtrs, nnMB (fillet lifting) ©PflBTr£a 0 
ttA,ettlcqRtiffi**i4i:t^Poia'C&So 

[0004] ^oem, uo/^oHjiatt. fl^t* 

A, rc«c7)ffiffl k □ tf y x -f ' A<* S Jt 3 ic»a i 6 
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HjSTM*. 88.5%^693.2%4-C©«, 3.5X^64.5X*T 
(Dffi, 2.0Xfre>6.0XST?GW >$/^A, RV0.2%frt>\. 

>> XttMO)*^0ftM^**OttBfbM(arit] a - 
oxidant)XttX*>»«iIli(anti-skinning)<D»ilPll5 
«:0.5X$-CSA,TffeJtU o rx*>JEfiBiHj fctt. B 

14, 91.3%<D8* 4.2X<Dffl % 4.0X<ZM >vOA x jRl/0.5 
%0>a«:aCo MalHUt&aBTI** l*A,£»l*. 91. 
39X0$, 4.1X0®, 4.0XO>r>i>^A N 0.5X0$, » 
1/O.O1X0U >**fc 0 

[0 0 0 7] *«W©gij0)HjST?tt, ttA,«»*(0«(D 
*Jd^88. 5Xfr 6 93 . 2XTf * I* A, £tt4>0>aa>M«/J<3. 5% 
frb4.5X7r, l*A,£*t+<D-f >v^A0giJ£;&<2.OXfrb 
6.0XT:, I4^€tt*0»©«^/)<0.3X^61.0X-Pfe5j: 

^tiSo **u®(*A*£#taa a r*#&tt« i*a,c 

«*0.5XdCCi:t*^tJ:t\ o *ftW<DttA,ett 
*B»t5B8ft*att s ttA,e*t+fl)«(D«$35)<91.3 
X"C, l*^tt*©»(DtJSaM.2XTf, l*A,e»*(D-f 
>V^AGDt»J^/)<4.0X-C N l*^£tt*(D»DM*j!)<0.5X 

4.0XTr> ttA.ett^CDSCWSttO.SXT, ttA,ff*M>® 
y>0)««^0.0«-C**J:3IC, S> B. -f 

[0 0 0 8] *£4!a>3 88.5Xfrt>93.5X 
£T:0|§, 3.5Xfrb4.5X£T;08L 2.0Xfr b6.OX£T:0 

ov'Oa, st/o.3X/pdi.oxa>n^e&« % hm^i: 

»»fea«rso «9E*ai*. 91.3x09a. 4.2X0&, 
4.oxo>r ac/o.5x©a^6&sttA,ettsffi 
«rsckfr6ftftotfffaT*s. aeaftii* 91.3 

9X0g N 4.1X0®, 4.0X0^ 0.5X0$, 

tafttfjti*. »E»att, aanicnaM7ft«tt 

A,fc" r 5 0 x - 7ltA,tztt\ffr*> U & £ 

[0009] *aa^i:oeaizsw»*i«^3i:, * 



[0 0 10] ±»0>J:3l;:, ^«:SA,^e£3fcC0^A,/c« 

^3>^fjT^ nnMB* fti'Mam*. 

[00 1 1] UfrUfctfb, fi*P©tt«|#*ttA,e#t 
J±^*±i, *»flfta#ffcU 88.SX»693.2X<7® 

3.5Xfrb4.5X£T0ffi, 2.0X^66. OX£T:0-f >v 
0A X O.3XfrS1.O%*-C0«k »t/0.5X*T?©y>Xtt 

a««aflEftr«^««to>Ntt», **itt« sum* 
ha«b. as*?^ &tf^*6$jicii8ur, ^$0 
[0012] *wn*¥kmttz\th,iztt<Dmmft& 

fc^SSSJlfcc Zh.t>(D=r?. hIJs ZC"CI*£&349*: 
W*tU 91.39X0S, 4.2X0®, 4.OX0-f>v^A. 0. 

5x0$, aiw.oixfl!>u *««i(z>ttA / e# 

[0 0 1 3] h 1 :<fc*it£ 
A, £li A, ett(DKH fc it ^ § x *&0£ £ H<*f t r £ tt A, 

1. 63XOS, 37XOMa>ariE<Dttfe^g|^Stt D 

2. 99.3X0^. 0.7X^(7)«^(Dm 1 OIBaftVttA, 

3. 96.5XCD^, 3.5©«©«J«G)«2 0!>IS»4*ttA, 

4. 88.3X0^, 3.2XO^, 4.5X<3DSffl > 4.0X0D-f >v 

/'V MViromet) 217t^tfn-2))o 

5. 92X0^, 2%<Dm, 3%<Dm. 3X(D5ff^(Dffifi£(7)S4 

6. 92.8XOS, 0.7XOS), 0.5XtD# 'J OA, 6X(D^f > 

y ^ A©aa©a 5 ©ieas*ttA,ett( z z vit/u 

Oty h(Viromet) 513i:0? lftlS) 0 

7. 93.5X0S. 3.5X0^, 3.0XOS^CD«rtO^ 6 (7) 

8. 95.5X0Ss 4.0X<7)^. O.5X0^0«/a0g§7(D& 

9. 96.0XCDS, 2.5X0^, 1.0X0*16, O.5X<Z>g?0)tfS 

8 0aa**liA, fctto 
[0 0 14] IglOx^ K^SIOHjSB, ANSI/J Std 
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-003«ttlCS^OTs 235*C^e»265°C$r<7>»/?ftga 

[0015] ®Mtt®(D&Asfztt^&2tiz^zr B ^ m 
ia^i?i:§Lu, i*A,tztt<Dmmz±'?zim 

[0016] m2<Dmmit. \*A,tztt<D&mt&n<Dm 
to &ftj£<Dm£\z&ifz r^timmj it, umizim 

T£<to*i;£> (wetting force) tfiH uiz%> 0 < tzlsb 

[ooi7] miorxhomicDWi&o&mt. mi 

tZ7F2tlZ^Z> 0 gTZlZ. *&BMZMftitTZ>l*A,tz 
tilt, «sai;:fcUT\ !**©las*^«ttA / ett^J: 

iz. **Wft*#<brsttA,e*ttt % ^offeoDajs^^ 
fit^n«fiB«:^Lfco vaztuxmmts i*A,/£tt*><fi 

1 (Dt 1 ^ h(7>Sf§ 1 V&&lzm*Z&ft<D&m$;Gl*A,1E 
[0 0 18] «1©x*h0S10H£0ISSI*, El 2 

[0 0 19] Kl (Dr7 hCDM20)l|jAa, 
i:iitf4a)P B 1C0ttS^T:$)^ o C<rj><fc;ft£)l*, ItA^tzW 

snizmsti^(D^rLoifkm^Bm\zmmrz^(D 

[0 0 2 0] «1G>x2 h<B»2<DB/Sa>ISSII*, 03 

A<ttbr4i*A,£ttMu «%a«tifcaaicfiur. n 



(Viromet)217|* x Bfrcj: <9A»fc ft 5* 
SaftftOTrttA,€f*lt3!)«fT&te*iS«^lC, i£*(Tj> 

[0021] mi<DTZho>m2<D®&o>mmt. 

[0 0 2 2] *lOfXh©BW6s *&9!fcft*<b 
r*f*A,£tttf, tttitttBBUr, t£*0tS*£A,£tt 

[0 0 2 3] 77 h 2:t»Ktt1$H 

aa. *a«*j«*{br a maimwoam 

^©*©ftO)RaF(DlSJ»**ttA,g*t^:lt«UT, ASTM 

1. Ml ©iBfc#*l*^£tt:99.3%<DB;0.7Xa>S 

2 . m 2 <D®m% Git A, C*f : 96 . 5%0B ; 3 . 5(D& 

3. m3<D&m$1St*A,1Ett (CCX-liViromet 21 7 £ 
0*tf*lS o ) :88.3%O)B;3.2X©«;4.5*a)*t8;4.0%(Z) 

4. a4 0>lfiaKft*l*A,£tt UCTrttViromet HF£B? 
tttlSo ) :92.8%O>|§;0.7% 
0^;O.5%07jUOA;6%(ZM >>0A 

5. *5(Z)l9»ftS*-ttA,/£tt:93.5X(Da;3.5Xfl!)«;3.(» 

6. »6O)tSftSWttA,€tt:95.5X©«;4.0X<Z)« ; 0.5X 

7. «7(DtS»**l^ett:96Xa>a;2.5Xa)«;0.5X© 

HM.oxoaa 

[0 0 2 4] S2<DxXh(DS1<DK^tt. f7 h(DT 
T-ttA,€»(7)*Hgax «UBM*(CTE), ai/Jta(SG) 

349cz)B^fctt^^, K*©ttft*^JEtt^ett(D# 

h ^ tf fits OffflO / t^trUr-r <7)$D{5J?5: S BJ 

SEttt ®m\z%i'j> zitzzt wiifit * ntzo 
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[0 0 2 6] »2a>xXh®«2a>BjftH\ ***Mrt, 

£tta>5iMaa* a*ftmrc>A«* &{*&s, mi* 

3IBB£fctt{*B««i!<r. 

[00 2 7] H7i:8^6to^S < fcol^ ZODx* hCD 

S£i*s 349a>f*A,£##, t* 

ft6*ifcB«»*(fnietjoints)^s ft*<Z>iS£^A,£ 

e ft e o 1 1* 5 awca < ft «9 if 5 

[0 0 2 8] h3:Rg|*)iHJgt 

Matt?*) > h®to&ft\Zni\X»ni2tlZ£^ Pg 
[002 9] §13 <Dt* h TM4, 5 ftPSftiHJgttf) 

5> *««ft*f*fbrS^& 349cZ>l4A,£#<h, WT<D 

t. *1<DttaS*l4^£*f:Viromet 217 

2. IB2(DlS*l##ttA,/f*t:92.3%O«;3.2%fl[>ffl;0.5 
%0&§2;4.O% 

3. Sg 3 <Z)IS*S*ttA,e#:89.8%a>« ;3. 2%©ffl; 1 . 
O%0£fQ;6.O%<7M > v'O A 

4. *4 0)»«t**ttA,«*f:88.8%(Da;3.2%a)ffi;2. 
O%G)jffta;6.O%0M >y'OA 

5. IB5<DlS«l**ttA,€*t:94.5%(3!)«;4.0%(DjB;0. 
»0>M;1.O%<D£IB 

6. £6 <D»teS*l*A,£*t :96. 5%C0^ ;3. 5%<Z)& 0 
[0 0 3 0] Cc7)^3(Z)x^ hCD&Stts ©9,10 

^^LTl^o 01 0 At 1 0B[^ ^tl^ftx — y<r 

349©liA,Ctt*tt«Ur«J«**ifcm«tt*0 % 2o 

«<D0SPfc-y*;u/$r:i-7M >y?^i^sa^:iz 
fcur, Bsra*j«o*P8& ft <rct$: Higglers 

[003 1 ] h 4:$<Z>igft?i* 

3§4c7)7^h*, **tita*fbr«ttaftft(*>i£tt 

^86*©ISS:^Sf^ett(63%a>a/37Xa)tS)i:UT 

ttBTafcttizaaatifc. 

1. SB 1 CD»SS^I4A,fe'tt:Viromet 217 

2. «2<DlS»ft*ttA,fc-tt:99.3%©a;0.7%G)S 

3. »3©IS»#*ttA,fe*tt:95.5%fl!)S;4.0%Offl;0. 



[003 2] H*. R»<Dfi£0:?7y£;*Sftfc 
£tl> *<D& N l*A,£ttT©«©a*a<, attB*3ffi 

ttA,ettic«**i*«o)«*ic»Lr, (4 

[0 0 3 3] Z(D^4CDxX h<DB*l*, **l«u * 
<Dmt??7G>BT-t&%*7jkT, HI 1 1 2lC***i 
TU£ 0 01 1 1 2fr6tofr3<fc*5l^ *J6W©d* 

a«CLwxdicar«aa*Tft«. 

[0 0 3 4] h 5 

B5<DxXM4* Ox- ^(4A.^:^tlt^SlC & I* £ 

ti^bx «*>< N &®ra»ft<BBatEa)9iB£»ttr£0> 
(-+»fta«r*o. aattncDaA,^tta>aBfttt«!i 

[0035] KfiF©aa**i4A,ett*fi6fflrst, k 

[0036]«5©x2hl4. (**063%©B/37%<D 

1. .B1 0BB£SI*A,£tt:Viromet 217 

2. »2(DttB£*|^£#:99.3%0B;O.7*G)B 

3. »3OBa4*l^ett:95.5%oa;4.0%<3[>«;0. 

[0037] :©f7K:fiur, hsnsiiyug 

fiiftS£5t»iD*£4i*\ ox-^tt^fc-ftitgatt, 
«*©a/»i*A,£#*:n«ic, BBS£ftii>uEfti* 

ffi/)<1.4^1.8m/roin©aar?Kv K C0^® $ ^314^.5 

^it^n^o »ffo*4o©a«t4i s^^oo) 
SfiiCs *v Krt^^itteiix §E^0(oox-7l4^ 
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[0 1 ] **W*flttfbTSI*A,£ttfcSt\ *&o 
fc I3X £ Wfr b 3 IS ti fc fe , $ * ft » jg I - g | j § & 
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JI*6W?«)jb»iiHH 




[0 2] 01 OSr^^tlfcx- ^(7)^7 7^7^0 

[03] **«tfl(*fbr*i*A,ettfe*c. n&o 
rzit/ofztifr t>miitifzt<o&. &ssic hit * , 

[04 ] m3 0)&T'^tltzT-$<D7^?m.7f, o 

[0 5] **w*jM*fbrsi*A,£tteat\ lag 

Ho 

JH6] ©S^^tr^^tlfc^K^x-^O^^^^ 

[0 7] **Bfl*fl^br*ttA,e»fest\ ft&o 

*C««M5>ttJt<DSio 
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(A) ttziy^/^D— r-r >^(c> (B)liOSPD 
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[011] ***J!©IBfcS*l*^£#*St?, «|/?^: 
[01 2] 01 1 (EflTr^ftfcx-*©^?^ 
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